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ENG FORM 601a (REV 8-60) 


1.0 


Scope. 


The purpose of this test plan is to ensure that the design of the Misdle- 


borne Television System complies with the operational and physical require- 


ments of Convair Astronautics! Specification Report No. 55-01144. 


tat The following component parts of the Television System are included 


in this procedure. 


#®55-05055 Ground Checkout System Ser. No. 
*#55-05120-1 Ground Recording & Checkout System Ser. No. 
55-01160-1 Slow Sean TV Strobe Light Ser. No. 
55-01162-1 Slow Scan TV Camera Ser. No. 
~ 55-01159-1 Slow Scan TV Camera Control Ser. No. 
55-01161-1 Slow Scan TV Transmitter Ser. No. 


* Whichever system is available will be checked. 
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eee 


Test Data. Test data is all that information gathered 
during the tests outlined within this procedure. It shall 
consist of that data specifically required by the: procedure 
plus that necessary to support the preparation of a detsiled 
test report. It is to include accurate block diagrams with 
equipment type, serial number, and calibration dates. 

A detailed statement as to the specific approach made to a 
test, the manner in which it was conducted, problems and 


difficulties encountered shall be included as test data. 


Proof Cycle. The proof cycle subjects the system to a 
varying primary power condition and is used es the basis for 
comparison for the results of all tests./ A cycle shall 
consist of 3 voltages applied to the missileborne system 
during which the following shell be monitored. 

(a) DC input current to the system consisting of 


the Television Camera and Transmitter assemblies. 
(b) DC input current to the Strobe Light. 


(c) Transmitter Frequency. 
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(d) Transmitter Power. 
(e) RF deviation of the Transmitter. 


(f) Transmitted Picture Characteristics 


The test voltages to the Missileborne Systems shall be: 


(a) 24.75 VDC +0.12 VDC 
(b) 27.50 VDC +0.14 VDC 


(e) 30,25 VDC 40.15 VDC 


During a proof cycle test at least 5 pictures of each 

test condition shall be recorded on film. One of these 
shall be selected and included as part of the final report. 
These pictures shall be indexed for easy reference to the 


particular test. 


ioeeo Strobe Light Current. The strobe lemp current shall be 
determined by monitoring the voltage drop across a calibrated 
resistance with the Strip Chart Recorder. This recording 
shall also be used to verify proper lamp cycling. 


1.2.4 Transmitter RF Deviation. The transmitter characteristics shell 
be monitored with the Spectrum Display Unit. Initiel calibra- 
tion of the transmitter RF deviation shsll be accomplished 
prior to the conduction of a test where a deviation measure- 
ment is required. The calibration shall consist of the 

' following procedure; connect a signal sontor of 51,979 
+100 cps to the Video Input of the Transmitter, observe the 
cesrrier level at the Spectrum Display Unit as the amplitude 
of the signal source is raised. Measure the output level 
of the signal source when the carrier drop to a zero 
level for the first. time. The amplitude shall be 1.4 VPP 
+0.14 VPP. Observe the Video level at the Receiver output 


and adjust for an amplitude equal to the signal source 
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1.2.5 


Lies6 


Lager 


driving the transmitter. The Video level of the Receiver 
shall not be changed for the remainder of the test. This 
amplitude shall be recorded. Connect the Television Camers 
to the Transmitter and record the camere video snd Receiver 
video outputs with an oscilloscope. Recording of these 
video signals shall be tha basis of monitoring the peak RF 
deviation of the transmitter during a test. 


Transmitted Picture Characteristics. The transmitted picture 


characteristic shall be determined from the picture data 
recorded on film. From these pictures the following shall 
be ascertained: 


(a) Resolution. The effective horizontal and 


vertical resolution shall be 350 lines over 


75 percent of the raster. 


(>) Gray Scale. The system shall resolve a minimum 
of 5 shades of gray on the 10-step EIA/RETMA Gray 
Scale, including white and black. 


(c) Linearity. The horizontal and vertical linearity 
shall not deviate more than +2 percent of the- 
full picture height. 


(d) Shading. There shall be no visible degradation 
in flatness of field, top-to-bottom, left-to-right. 


Temperature Stabilization. Temperature stabilization is reach- 
ed when the average of at least 3 different side temperatures 
of a unit does not vary more then +4F° of that value in the 
procedure. Where a skin temperature is not given, stabiliza- 
tion will be reached when the temperature does not vary 


more than +4F° from a mean settling temperature. 


Light Output. The light output of the Strobe Light shall be 
determined by measurement of its output by a suitable 


photocell that has been compared to a light meter. 


ENG FORM 601la 


BW 
HbA MORE ELECTRONICS DIVISION 


ES aa 8 Fe ee 


na Prete PY wy) ee 
i val!) ey Pas Ge 


ewe int hauserngnt lod ie: ee | ‘ | 
* bs Seti 
‘mets ef? byerd [ak ode ieee wld a i ie 
"4 .egecpalliesate AP eReIEe well” | os F 
W” act Dieta, Gee nee’ i 
°? beamed ode: oe so bow he } 
rye 
(fice 628) Tel oe ant . 
2 3° iS @ Debynoe x 
| Shornisesee Of "\ 
Ab ‘é) 
bs 54 
= 
“9 
pmyt® 
, , 
; ey “Tse Gn 4'h 
tale fe 
AQ 
i OI Seyo ng 
. Cl tee wees j 
, . 
: * UUs ery 


, Peveneewe: \¢ Ginny tC. 
om 
“ Se, Soars ak 


ru), ae : ; amr 


(REV 8-60) 


ENG FORM 601la 


1.2.8 System Characteristics. System characteristics include 
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that data normally taken during a proof cycle. 


2ae) Applicable Documents. 


The following documents and specifications form a part of this test procedure. 


ek Convair Astronautics' Specifications 
55-01144 Rev. A System Television Instrumentation, Missileborne 


and Ground, Specification for, 


we Convair Astronautics Specification Control 
Drawing 
55-01160 Strobe Light Missileborne TV 
55-01161 Transmitter Missileborne TV 
55-01159 Camera Control Missileborne TV 
55-01162 Camera Missileborne TV 
55-05055 Ground Checkout System 
55-05120 Ground Recording & Checkout System 


0) Test Equipment Reguired. 


The following, or equivalent, test equipment will be required to satis- 


factorily conduct the tests outlined within this procedure. 


*Qscilloscope - - - Tektronics RM15 


D.C. Power Source, Variable from 24.5 VDC +0.5% to 30.25 VDC +0.5% 
@ 15 amps - = - 


A.C. Power Source, Variable from 105 VAC +1% 60 cps to 125 VAC +1% 


60 eps. Line with a Variac - - - General Radio 50-A 
One inch lens - - - HE-610 

*Slow Scan TV Monitor - - - HED 108066 

*Data Camera - - - Automax G4RH 

D.C. Ammeter - - - Weston 931 

D.C. Voltmeter - - - Weston 931 


Spectrum Display Unit - - - Nems-Clarke SDU200-3 
*Receiver - - - Nems-Clarke 1412 modified to HED 110468 
Frequency Counter - - - Berkley 7370 

Frequency Converter - - - Berkley 7573 
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ENG FORM 60la (REV 860) 


A.C. Voltmeter - - - Weston 433 
Lens Extension Set - - — Paillard Bolex #620 


Peoeiezamneveere ne mee 


—Shutter hssenbly = ==" HED" I099%6 i 


Directional Coupler - - - 20 db Coupling 
RF Voltmeter - - - H/P 410B 
Light Meter - - - Photovolt No. 200 


*Video Processing Panel - - - HED 108049 
Dummy Load, 50 Ohm, 20 W 
Test Patterns - - - 
1. EIA Standard TV Test Pattern 
2. EIA/RETMA Gray Scale Chart 


3. 2 feet x 2 feet white card, with black stripes 0.75 inches 
wide spaced 0.75 inches apart. 


4. 3" EIA TV Test Pattern 
* If a Ground Recording and Checkout System 55-05120-1 or Ground Checkout 
System 55-05055-1 is available, it may be utilized to replace the items 


marked. 


4.0 Test Procedure. 
The following paragraphs outline the tests to be conducted to verify proper 


operation of the Television System. 
ip. Proof Pressure Test, Missileborne Components. 


pees Ea 8 The components of the missileborne system shall be pressur- 
ized to 30 psig and held for 3 minutes. The pressure 
shall then be reduced to 15 psig and the leakage recorded 
efter 15 minutes. It shall not exceed 0.08 1b/in® /hour, 


a Sin 
Unit 30_psig 15 psig Leakage/15 minutes Dia filatlecoade 
Camera tote © 
Camera Control yin a 
Strobe Light 1b/in* 
Transmitter 1b/in* : 
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APs Combined System Proof Cycle Test 


Ae2ed 


hecee 
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Set the equipment up as shown in figure 1. Instet1-the 

EE er-ass yoor’thevcemera. (Theeshutter 
shell~-be~used™in~eall-tests-wherethé Strobe is not used 
for..lightings) The strobe light is to be operated, but 

in this test and the following paragraphs where it is not 
used for illumination of the test pattern it is to be 
shielded so that the light output is sufficiently defused 

to avoid operator injury. The strobe light and transmitter 
are to be firmly clamped to an adequate heat sink or provided 
with circulating air whenever in the energized mode. The 
transmitter is to have a load capable of dissipating 12 watts 


on the Antenna connection whenever it is on. 


Apply power to system in a sequence such that the ground 
equipment has a 15 minute warmup and the missileborne 


equipment has a 5 minute warmup. 


With the 115 VAC line to the ground system set at 105 VAC 
+1.05 VAC, conduct a proof cycle. 


With the 115 VAC to the ground system set at 115 VAC 
+1.15 VAC, conduct a proof cycle test. 


With the 115 VAC line to the ground system set at 125 VAC 
+1.25 VAC, conduct a proof cycle test. 


4.3 Transmitted Picture Quality Test. 


lee Sak 


Lighting and Lens Test 


4.3.1.1 Set the equipment up ss shown in figure 1. 
The camera and strobe light shall be in a 
darkened room or hallway when the data is taken. 
For preliminary setup, the area shall be lighted 
and the strobe light disabled or shielded. 
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Stee to the 

warmup. Set the camera lens for f/4 and best 
focus at object distance of 3.5 feet. Position 
test pattern #4 at 21 feet from the camera with 


the stripes in sa horizontal plane. 


Darken the test area and conduct two complete 


proof cycles. 


Position the test pattern so that the stripes 
lay in a vertical plane. Conduct two complete 


proof cycles. 


Disable the Strobe Light and mount test pattern 
#1 in a light box positioned at 1.5 feet from 


the camera. 


Using a variac adjust the light intensity for 


optimum picture. Conduct two proof cycle tests. 


Picture Quality Test. 


hee ened 


Set the equipment up as shown in figure 1. 


Install the-shutter—essembty~end the one-inch 

lens on the camera. Position a light box and test 
pattern #1 to fill the field of view of the 
camera. Through the lens settings and a Variac 
connected to the light box, adjust for optimum 


picture. 
Conduct two complete proof cycles. 


Install test pattern #2 in the light box and 


conduct two complete proof cycles. 


Remove the test pattern from the light box. Adjust 
the light so that when the video signal is observed 


on an oscilloscope, no limiting is seen. 


Reduce the lens opening by 1 stop and conduct 


two complete proof cycles. 


mai 


I 
a 
a 


iv poe ly th Cal deri” Eee hat 
Le ij bal i" 
ai te Mh cen Pag See? ry ane : 


Yoon 40 


, om ht. aight Med dy 


i th 4 ue i fi 
he i” my oA d nastad betas i : 
ay le A 
; ; 7 
eefnem Wits ba 7 Ween 
: ik 
- i © i , d ' 4 
ay rand wl? vy - rnd, i ie j rf J ‘om ete lie A as 
i ALVA 
ig toy iy a _a- ; ; - ou he ; 
; : wey 
a j 
7 ie on Ts i = we 
¢ft 
: 
a e } 
ia “4 ta 
i “j 
‘ ‘ ~ de weak Fw 
| By 
‘- 
t , il a4 a 
1? et o 
Weer ,i0 Ay { 
i-’ ol ‘. t 
y } ' - aT | e4 4 . : 
Fi if Ria ui? 
A “a OF 


sy ae 


iy 


Behod 


Non-Operating Storage Test. 


441.1 


4.4.1.3 


44.1.6 


Set the equipment up as shown in figure i ins 
temperature humidity chamber. Temporarily apply 
power, defuse the Strobe Light es necessary 

and edjust the system for optimum picture. 

(Where the Strobe Light is used in confined 
sreas, its light shall be sufficiently sttenuated 


to optimize the picture characteristics). 


Raise the chamber temperature to 160°F +4°F and 
the relative humidity to greater 95%. This 
condition shall be maintained for four hours. 
NOTE: The temperature chamber shall not be opened 
during any test unless it is within room 


temperature +10°F. 


After four hours of the condition of paragraph 
4.4.1.2 rapidly lower the chamber temperature 
to 40°F +4°F. 


Apply power to the missileborne equipment and 


allow for temperature stabilization of the system. 


Upon reaching temperature stabilization, a 


proof cycle shall be conducted. 


Return the chamber to ambient conditions end 


remove power from the system. 


High Altitude Test. 


Avhe2el 


Set the equipment up as shown in figure 1 

with the exception that a Vacuum Chamber shall 
be substituted for the Temperature-Humidity 
Chamber. Apply power to the system. 
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to 1 +.02 mm of mercury absolute recording the 


system characteristics during the pull down. 


Upon reaching 1 +.02 mm hg, conduct a proof 
cycle test. 


Return the chamber to atmospheric conditions 


and remove power from the system. 


Low Temperature Storage Test. 
4.4.3.1 Return the system to the Tempereture—Humidriy. 


chamber and set up ial t figure 1, 
: > Poet cord’ CAPE LIM Leylt-for 


4.4.3.2 Reduce the temperature in the chamber to -30°F 


+4F° and hold for an 8-hour period. 


4.4.3.3 At the end of the 8-hour period return the 


chamber to atmospheric conditions. 


4.4.3.4 Apply power to the system and operate the 


equipment until temperature stabilization exists. 


4.4.3.5 After temperature stabilization conduct a proof 


cycle and then remove power from the system. 


Minimum Operating Temperature Test. 
4.4.4.1 Retaining the previous test configuration, 


reduce the temperature in the chamber so that 
the skin temperature stabilizes at O°F +4F°. 


4.4.4.2 Upon stabilizing at o°F +LF°, allow the system 


to soak for a period of 3 hours. 
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After the 3-hour soak period, apply pov 
the minimum voltage of 24.75 VDC +.12 VDC. 
4.4.4.3 After ea minimum 5-minute warmup, record the system 


chsracteristics. 


4.4.4.4 Return the system to ambient conditions and 


remove power. 


Maximum Operating Temperature Test. 


4.4.5.1 Set the equipment up as shown in figure 1] with 


the following exceptions: 


(a) Mount the TV Camera in a temperature oven 
with a lighted test pattern. Maintain the 
skin temperature at 120°F +4°F throughout 
the test. 


Mount the Camera Control and Transmitter 

geet in a separate temperature oven. Main- 

tain the skin temperature at 130°F +R are Of 
throughout the test. 


Mount the Strobe Light in a temperature 
oven. Maintain the skin temperature of the 
back section of the light at 160°F +4°F, 
Throughout the test the flange of the Strobe 
Light shall be attached to a water cooled 


heat sink. 


4.4.5.2 Apply power at the maximum input voltage of 30.25 
+0.15 VDC to the system and allow the components 


to stabilize at their respective temperetures. 


4.4.5.3 Upon reaching temperature stabilization the system 
shall then be operated until drift stabilization 


is reached, but not less than one hour. 


4.4.5.4 Upon satisfying paragraph 4.4.5.3, conduct 2 
proof cycle test. 
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and remove power. | 
es Operating Acceleration Test. 


4.5.1 Acceleration test of the Camera, Camera Control and 


Transmitter. 


4.5.1.1 Mount the equipment on the test fixture including 
test pattern #4. 


4.5.1.2 Mount the assembly to the rotary accelerator 
with the camers laying in a horizontal plane 
and the lens pointing toward the center of the 
accelerator, along major axis 1. See figure 2. 
Connect the system together utilizing the slip 


rings and coaxial joint of the accelerator. 


Noting the geometric center snd its distance 
from the hub of the accelerator, compute the 
necessary RPM required to obtain an acceleration 
of 10 g +1 g on the package. 

g = 0.000028416 rn* 
where g = centrifugal acceleration 

n = rotational speed (RPM) 


r = radius of gyration (inches) 


Apply power to the system sllow a five-minute 


warmup. 


Slowly bring the accelerator to the speed deter- 
mined in psragraph 4.5.1.3 noting system perform- 
ance during the speed build up. 


After at least 30 sec. at a losd of 10 g +1 g 
record the trensmitter frequency RF Deviation 
end power output on the data sheet and record the 
picture characteristics on film. Immediately 
thereafter stop the accelerator and remove power 


from the system. 
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for each of the following 5 direction 
‘ae : "s ‘ “fall hoes 


major axis as shown in figure 2, 


a) Camera Out along major axis 1. 
b) Camere CW along major axis 2. 
Camere CCW along major axis 2. 
Camera CW along major axis 3. 


Camera CCW along major Axa; 3s 


a at Acceleration Test, Strobe Light. 

4.5.2.1 Repeat paragraphs 4.5.1.1 through 4.5.1.7 for 
each of the positions of the Strobe Light with the 
exception that performance will be checked by 
monitoring the light output and input current. 
a) Strobe face in 
b) Strobe face out 
c) Strobe face up 
d) Strobe face down 
e) Strobe face CW 
f) Strobe face CCW 


4.6 Operating Vibration Test. 


eee Operating Vibration Test for the Camere, Camera Control 
and Transmitter. 


4.6.1.1 Mount the equipment to the shske table locating 
the center of gravity as near the center of the 
platform as practical. The system shall be shielded 
as necessary from the magnetic field of the shake 


table. 
Apply power to the system ailow a five-minute warmup. 


The equipment shall be vibrated in the three major 
axis in a constant octave sweepting mode from 5 to 
2000 cps in 40 minutes. It shall be constant ampli- 
tude of 0.5 inch peak-to-peak from 5 to 15 eps and 


constant acceleration of 6 g from 15 to 2000 eps. 
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RF deviation and power shall be recorded. Continu- 
ous pictures shall be taken at the frame rate of 
the system. Examination of the developed pictures © 
shall determine the quantity to be inserted in 


the test report. 


Does Operating Vibration Test of the Strobe Light. 


4.6.2.1 The Strobe Light shall be tested in accordance 
with paragraphs 4.6.1.1 through 4.6.1.3. Opere- 
tion of the Strobe shall be verified through 
monitoring the light output and input current. 


prey | Handling Shock. 


7 Pe Missileborne System. 


4.7.1.1 Each package of the system shall be subjected 
to a handling shock consisting of a free drop 
of 1] inch and a pivoted drop of 4 inches to 
s heavy wooden work bench along each direction 
of the three major axis. Exclude those surfaces 
on which connectors are mounted and where 
a pivoted drop is impractical due to the surface 


size. 


ee lee Ground System. 


4.7.2.1 The following components of the ground system 
shall be subjected to a free drop of 1 inch and 
a pivoted drop of 4 inches slong the axis 


parallel to the normal mounting surfece. 


3) Receiver HED 110468 
Attenuator Rentee BU1O01 
Blower Assembly HED 100840-31 
Video Processing HED 108049 
Camera Power Supply HED 108054 
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Upon completion of paragraphs 4.7.1 end (4.7.2 conduct 


a proof cycle. 


Life Test, Missileborne System. 
ee ef The life test shall consist of cyclic operation with a 


cycle consisting of 5 hours on and one hour off. Four 
cycles shall be completed daily sand one proof cycle test 
shall be conducted per day. A total of 500 maintenance free 
hours shall be obteined. The date, time and cycle number 
shall also be recorded. Adjustments or repairs during 


the test shall be the approval of the Convair engineer. 


540 Radio Interference Tests. 


rel Radio Interference Test shall be conducted per HED 110471, Test 


etc oe System. 
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